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(54) ELECTRONIC EQUIPMENT AND COOLING STRUCTURE AND COOLING 
DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
cooling structure of electronic equipment, 
capable of radiating heat efficiently and cooling, 
without consuming extra electric power. 
SOLUTION: In a cooling unit 1 for electronic 
equipment, a part of thermal conductor 2 
functions as a heat-receiving part 5 for 
receiving heat generated from a heating part of 
the electronic equipment. A thermoelectric 
conversion element 3 for converting thermal 
energy received by the heat-receiving part 5 
into electrical energy, and a heat radiating part 4 
vibrating with electrical energy as driving force 
generated from the thermoelectric conversion 
element 3 for releasing the heat received by the 
heat receiving part 5, are mounted on the 
thermal conductor 2. A plurality of fins 7 are mounted on a board 6 in the heat 
radiation part 4, and efficient heat radiation and cooling are carried out by making 
the fins 7 vibrated as the heat radiating part 4. 
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[WIMMtflDttH] 

[»*«i] * : ¥-mm<»&mBfrio&±Ts>mz&H 
asasftfBt, KasftawaitEajj&x^u^-saa 

»au itrE«*aa<D*tt»£*ip-r$;: 
raa*a»<D*ip«a. 

i*ivr*.fr-#fc**i*±i=KH\ is* 

< 1 1 ivr*t*-#t am-easaaa-tt c t * 
ftat 1 eaeaTaaefe&a*. 

t atifcaa*a£fMBttaa*<aft & ; t 

S> S C t * t -T 2 E«<B ®^««<Z> 

ztziteamzmntz t zft&t-r&mv* i Earoa 

[»#3g 6 3 ffiE&S»SP^E«SK»)^rStl- J: fj aMf 
* - i i * £8I#« 1 E«©m^-«ISa)^4P« 
it. 

in** 7 ] atB&aa*<a miga^iCic * y aur 
set * 4#st t -r «n 1 &mo>ttm&<t»$wm 

it. 

[»*S8] JftE&a&&ffl5A<, B i T e pti B i 
S b T a S^fcaaJfc^WT S C i: ^Wlt? 

i E«c(D«^8IS<7)^Sn«t3g 0 

tec t £aat*-$»#a i Eaa>m?-as&a»frsp« 
it. 

o] ItrEaaasic-Sf-f-^vK^**- 

tifc z t *nmt r&tftxm -t &m<on*m®<j>#i&m 

it. 

[S»*«1 i] aftx^u^-$®ftx^;u^-ic^ 

•r s c t -rs^jpaa. 
est 1 2 1 aeaaaaafttaaa-e & y „ &« 

s»**i lEaottttaa. 
[»*ai 3] «rE»8ftseic fca®*e,gstii-tsi2i 



[»*jg i 4 1 mE&uaBPtfii «sg«i^scic * y &st) 

[»*JI 1 5 ] ffrEaa0*<aaaa££f= «fc y Sijj 
t*Cfc*<«i:t*IW«il 1E»055%«IS«. 
[»*« 1 6 ] «rE»«K»ffiA«. BiTe^tB 
i S b T e C<t£f$ 

atrsasfcis 1 1 eaaaaaa. 

[»»* 1 7 ] 1 GCOtTWlOJHPiS * 

L< litt*4tl lEa<D*aittB£a«LfcC£*a« 

[aaoaattaai 

[0001] 

*fc«XO)^iP«itlcH-r*t<Dl?&*. 
[0 0 0 2] 

[&*<&&«*] ifi*, / — hffl/<va>, PDA (Pars 
onal Didital Assistant) , 

*a«3«B0#*-cf±«an±, oaaan±i=# 
rtB^Afr&aaaafttajtrtani::**. m 

7 7>ti*aLTaa*ttai=»au 5tw«»=ffi>fr-r 
**at. (b) t-h/\v^a>ssHs#«:i=*y}»as^ 

-r-s^ai. (o ±e (A) t (B) ^effflr-s^aj. 

[0003] 

[*WA<»*LJ:5i:r*BH] LA^L<tA<€», ±E«6 
fc. a*JS)ft*fflt^=JtE (a) roif^, a^st 

^«>waa*<*ofc. eaaa«ai^±e 
(b) <©is$. a»*:f*:oa(4c^6a}aattKi=a«r 

a)«^«Bi*<D±l=a<i:tt»S(l»A<«jl«U. 3t»lcSSc«i 
f 5 Z t i>< V « <f L x fc t H a o . 

[0004] ^«^i4. ±ea>aa«flp»-r«/t«!ii=4: 
**if=t0-e^-3T, atf<ta**aa"r*ct<K, 

«a*aar*ci*iMtr*. *f=, 



(3) 



002-1 51873 



[0 0 0 5] 

Bfr*n±Tz>m&&i-mz>stf&mts afs&ap^aitJD! 

t. &©£&«j&<±jrtSS«x*;Mr-£ffii!]ai:L 
[0 0 0 6] *$6E<D«^«S&CD;fr3g]«jtl* % s^mic 

3 Si: aj»ffirt< 

cooo7] ±&Lfe*9(=, ^fsKrom^sro^sgi 

aJSHPi:. t^t^ti 
£«<*xKl&(1\ SfcfcilCTaafcSPtJS&Bg 

i {* $ /j\a<fc r -6 c i: -e # h „ 
[0 0 0 8] MIBStttt, ttf-«M*lcBJt**ifc«#{* 

TJStJ»gp<DffiiliA<fikt,jgitiSA^# < ££<7>-e. fitgftja^ 
£ <fc y IS toSC 

[0 0 0 9] j»*af|UZmi|4iLTI*&£#igj5<S 

0ia.l*T;U5x«!;A. Slb7;U5-^A, ft, 7^*5/ 
OA, ">'J=J>0)L%r^<D«««ffll,>§Ci:6ti?# 

*u*. c4t£$-fcic»jrr set 

[0 0 10] «raimWl*¥SfciKI»IiSWrs*<DT? 



lt$ C 1 1><& y » * LL\, &JSftSlCj2ifi|S\i>IHIfflJSia!ltfc 
*£\ ¥i!fci§£lCJt^T&«i®(DSE«J&<:*:£< fcS 

*ftl9<*^\r=y4'Ji)-itls (DLC) -P^-f-V 

[0 0 1 1 ] fltr828ftm^SlglJi:LT. B i Ta^B 
i S b T e^t^ti^m^^T^tO^mi^ 
ZttftiZZ. «M®n*mtLXB i Te££, pi 

LtBiSb t e-s&zmwzmmm+it. 

&®mi2lT'&$ftm<&Wj;i,<D£Z*.Xl*&o 1 0°C 

[0 0 1 2] *»W(0)fr4P«lll4, 3&x;M,*-£«gt 
x*^-|zS6»-r »8&«£ifcS|Sj&<± 

-r sstsjftSBi: -s c t zismtTZc 

[0 0 13] *f§IHOa^-SIISa)^331«jglCO^TIi± 

>a<Lf=*<s ±n<Dmmmm&-mzt&3i.i2 t / u tzXitii&w. 
[0014] ^liHojfriPigfiicfc^Tfc, urcikiw 

Ct, ttSftaJroSKM^sCi: LTBEmMB3MC, WttBVl 
i Te^iB i sbT«*x^«xt;M(«*?«irr 

[0 0 15] *f6KCDS^-t8l»l*, ±8a*l§M©«?-«l 
[0 0 16] 

[*ISfl>Slfi<D^|g] [» 1 <Z>*JS<0»ffl] KIT. ** 

w©s i ©*jfi(D»fis* es i ~ia 4 u-ciaiH-r 



(4) 



$#M2002-1 5 1 8 7 3 



COO 1 7] &e3H*2 (&m liffi^-tgSOJffStt)® 

sricBs^+vcssy, b 1 ic^-r^aic, -iftmoTm 

fi#{*2li, $SS?^6£SiiifcSffitt:-ea&o-Ct,JU'» 

S!fte**2a)fl6sigfl«a)±Hi=i*«[!issi54 6<i6it&tt, & 

f=*<o-c. ^e««:2(Das!aaB5-egi-fflSof=j!ftii, & 
e##2, 3, &m&4tm#Lixmz*i 

s„ &a£&£^3i*, -trog^iRi^sftaxs^-r-s^ 

IS) <.&&m&2<»&ttGl) l-|6lltrl5S$^TL^4c 
Sfee*i*2a)S®lC, !»ea»^2(D«!^J:y?gL^€^ 
**l*oy-f**>K9-f (DLC) W-i 

±rs. 

COO 18] ttg&fflUIS, H2l-*-r«k^lC, 
S<£3lc§ftif£;h,k$gj|&a)? < >7 (flgg) t. Ems 

!) ; f-8i:fre>fltJ,£$*i/Cl'»-&o **56ttA I , A I N, 
Cu, Mg$(04I« tL<l4S i ^(D*t^e,35fy, 
S«6<75±®<7)7<>7I4, S«6tK«CD«J|4-C-tt: 

ic^f &*K6[::teffagli) : F-8A<15B*;tx-ci^ 

So c^asm^sis, ^ozmanonmiz^^ 

[0 0 19] tt&$M<Z>-tf&<&-0lJ<i: LTI*, 0IJ*.IS"£ 
4E6(D^FB-?f^A<1 Ommx 1 0mm, £{$0®$ *< 1 
mmt7-f >7<DK£;&<0. 5 mm, 7 -f > 7 05J?$ A< 
0. 5 mm, B*g-rS7H->7HI<DraHIA<0. 5mm§ 

K-efcS. &8ftas4£f«i-rsiKlzii, •sr^i» 

c£*<sisL^. ^JsamMsifeiirrs&stfitzfc-r 

[0 0 2 0] M*Klft*?3l*. emCTF-fJ^lC, n 

»BiSbT e ^emttwi8, -\9t>m*- 

ttttt* 18, 1 9MaiHMtlc(i«tt2 1 A<3fcJg£;h., 81 
«W5£S*<5t«**vSi:i:tl-tttt«:i 8. 1 9H05S 



UHFBICN i o3£tfCu#>s>fc.o>lBf&K2 0jb<»^$ 
*t, BiTe 1 8 <t B i SbTe 

1 9iA^tt5IJIC^$^,T^S. 

[0021] @3 izmtmm^m^ 3 &fwr«.i= 

14, 04 (A) IC^-T.feolC, B i, TeOl&SRiB 
i , S b, T e©$»5fc^ y-fc;ft-e*tB j T e 
£&yay$22tB i SbTe£-$:?ny^2 3£ft 
J*Lfc&, BB4 (B) lC^-r«feol=, C*l&?0»^2 

2, 2 3$^y^, P^Lr-Sfiai=c^x&^a.v 

<7*<SL\(c«^-L^5<fc5'&:iadb2 2 a, 2 3a£M 
fS. JfelC, 04 (C) I=jjfr«fc5l=, C*t€>^P->^ 

22, 2 3^*t, aii&2 i $^urtey^t3ii-c 

SS^t-r^o 04 (D) l-^fotolC, ^-fv 

> ^ V -fc t* si iz^r if 4 *» ^ 7 •< Is 2 4 

;aoT«Jitt:CD? , 'r«>>y£?Tl\ B i Te£&, B i 
S b T e^(D-tH^+l$«3SOtttt<*lC»«frSo 9 

JtLfca^rasN i o=5«fct;c ufr&&.si>jgjf 2 o-c 

[0 0 2 2] £fc. El i i?lo:0^$*BS-rSA<, gSBRlc 

i*, ®n&&m : f-3i!><fti')tis?&nj3 (as> 

So 

[0023] jRic, *sufio^a§«)^a3i-'y h 1 

icjjl^t, sfteji!n*2<D-«isa!iA<cpuii<D3ggaaga>ifi 
^iciaau, 8fte*«:2a)gssifiii5^3£»icsft$gitn 
SwtA<-e#4<aeic^aa.=..v h i ^ua-rs. -t 

LT, «iJ^l4S»e»«:2a)gSftaJ5fi5<»-4g-ea ; f-«S 
roa«:S|(c@SrSCi:A<M*LL^ f LT, a^tSIS 

<D%mm^ b sft*<fi±-r s i: , 2 cosssftas 5 *< 
^^gitiRy, •ta>8ft^e3ifr2i&iii:r«fta3g&si 

»5i=ifit>«<oaBBA<jeafl!i, «c8ftffl4[=iaLNfi8«>4iBi 
*<«sfiyi:^s«fc5&ass^±i:, ccoagsicrsi: 
fcs»ism*3!)<5e^-rs. 

[0024] ^ic fifta^si*^- 3 *<£j5& Lfcsa* 

*<»?5ft8iJ4<Z) i &ffa«lii^-8lc«3iS*tv-5<k, 

*e>ic ci<D*g«ii=«fcy T 4i^a^ 6(= iag$t t fce/ ? 
j»as^€>**ufcj»*<[»e3i«*:2$ai:Tausn»4fliic 

f=tt8fiffll4A^ffift^|=B&A<feSt$*i,^, tNt>li»fi*)'S: 
ttS»t, «tS!afiB4te < fcu:p^>736<fil()L.-caSWIcffl 
H<&ffi«£!&a>LTa£®CL.fcj&<e>3gM*-tS, t%t)tf 



(5) 



ftMZO 0 2-1 5 1 87 3 



[0 0 2 5] *S6WCD«^«S<D)^3a]3.=:'v h 1 1=*^ 
■t±Sfc«XD|g»l* t LT8ft«S»^3 A^fiSt-r^aft 

& u & < r t mmm a * mm * -a- -s c t *<-e '# & 1 1 * 

IC, Sgftfi|5 5j!)<SltIRofcJ!ft<7>-S|5$J!fiaaE^fg?-3-e 
[00 26] J&m^S?^ 31*. B i Ts^iB i S 

b i s b t e-s&zm^tzmn&mm+itm&'&m-em. 
iicj:y i o<fc««©&gs-e»v(&g&j£B:*i£»ac 
[0027] [^2 ammnrnm] eit, *«^<om 2 

XttQ3.=.y h 3 1 <D**«J«I*S5 1 <DmM0>m&tf3l8i 

[00281 11 a>3Si£0!>fl*Sg-<? 2 (&{*) 

±<©-SilcftJ!ft«4<D*«6*ll3£U-Ct^=3b<, *SSlfi 

a* 3 3 coatfi 6 oais t * saw ic^a l x 2 1 » 

8*953 3<Dg«6£a<@5E$*VTl>.&. fLt. teSSfeSB 
3 3lCfcl^TI*. S«6<D±Efc«fctfT®0>*;M f *U:: 
«»<B 7 ^ W «fc tfff 8 A<f & 1 1 £ ft T U £ . 

[0 0 2 9] J!fte#«:2±ICli8&®3E»S?-?-3 36<lgltt> 
*u &S3E&S^F-3i:E1iJt»i*8 ti<DC-ACa> 

— ♦ 3 5 &-ftLx&mztixi^z>o *nnoi&mzft 

l^Xit. H6l=*-r«fe^ic, Sfi«3£»3R?-3t?±fi!i$tv 
fcK31taEA<DC-AC3>/^— ^ 3 5lC«fc-3TX3!Efl| 
*«6<BJ:T®0>E«gSIH?-8;!><i£<SrtS 
-cffii&£*i.5c;£u:«»;yifcj?&«$3 3ift*<H5©*Epc 

[0 0 3 0] **Jfi<0»«80))1Haii-'y h 3 1 iz^X 



&S£&ffc^ 3 j^e> oieiii* ic «fc y p -o 7 jb<g«i-f -s 
©)MP«iJti=j:y««i»rt»fl>»<©x'<-x* ( s* 

3 3(D±T®IC7-f >7£»lfTl,*Sfc*>. &8&li«j!>< 
tE0JMfc«HSU ttSftfiS 3 3 $tt8ftfiSH^(D*S 

jfliftft-eigiirr&c^icty. 3 3 amis* y 
*#<-e#5<a-e, ysttosct^-et 

[0031] [m3<DH!fi<0flSSS] JMT. *3SS)|a)gS3 

[0032] *2lffi<DJ&g8(::fcM+3«:8&as4 0, 41 
I*. Bfl7lCjji-*-J:3IC. *«4 2 ±0**1::. *«4 2 
<D1 iZllC I FlT^|6jl~St;^SlfS|J4 3^fi£$*l, C 
©X*M»4 3*v6«**«>llMWt4 4 (dSU) 
iSHZffitfTO-So fcL<l3\ ■ 8l=jp'*'J:3lC, 2*0> 
SMR4 5 a *<-tt£fcoT£#aU 3ICj£«S$;txf-}g 
BM- 4 5 , l^frffc & 2 W%X2L0>mftl 4 5 )b<3tl#ai5 4 

3ic^Lx«iia>jisi+^tiy=t<»-e&^Tt, < »;^. c© 

&8ft«J4 0, 4 1 It. A I , Cu, Mg t L 

<iis i si<7)*t*4-efi$fiic-r-5)^i:A<-e#So 
[0033] ftizxmmnm&xi*. tkmm 40. 4 1 

<7>jgS)*4 5 0>igl!)^j£i:L-C»«iiKl^$iifflLfc 

IS SftfflS 4 3 <©fiP^$ SfcSttSft-efiSfiltt- ■£ ,t* L r 

4 2 ^ffittM- 4 5 & tf«ftMlc«M£4ifc*i£J:-rs. 

C<©*i^, SB)>t4 5I4A I , Cu. Mg«(0iE, t, 
L<li^*e^^^t?S i Sf(D«J|4-e»fillL, u>r*v«=u 

[00 34] 09, 01 Oli, JUkH-4 6«5felM»6 

?*>©3*<7)^$ia*ufct<D-e&^o t^*va>Hicfc 

utt. affi4 2±icgao)t4 5t^isj-rsj:-5icsg») 

^, «»>t4 5*«E*iSilcffitt-r*«j«i**fi|lzB«l 

r 2 a y e.*v^. 

[0 0 3 5] H9l*ffi£ffllCBI&t-««5a>m4£fllJft£ 
^LTfcy, fiBSrt-4 5A<H|jJ:Lfctt8|-??S»)n-4 5CD 

T®<tsg»ifflaffi4 6«)±®A<*n6]r«.*oi=EH**v 



(6) 



2002-1 51 873 



tf^EPE(7)^|B]) IzmntZo —f5, Hi OI*«^[rJ|C 

4 6 O-Btm^r •& cfc 5 iciEft 

<^€.^l63l^ffl-r€.»«*lC«fe-3T®a!)«-4 5lift# 

[0 0 3 6] fc&lM*, &Sftfi|54 0, 4 KDl!t^4 5 
a>ffiS&^&£: LT, ftl, ft2 0>3Sffi<D»JgT?ftj*L,fc 

n2<Dmm<DMt&tmm. «te4 2±izji®isai^$sa 
si- 4 2 ©jgaicaB l tsui* 4 5 *<sia-r $ 

U fi»^4 5g{*SiasSKi$i+SJ: ; 5l=:LTt«fe 
[0037] *SJS<Z>»J!g<D)ftiP:xzL .y hlCfcL^Tt, 

an* 4 5 i= j: y tttunwif**- & Z 1 1 KM L fcft 
ftftftft^jfr £ OIBiS* 4 5 A<SK)-r -5 C i: 1= 

>fra)£$!>*&<fr5c:i*<-e£.^ 'M>a»ftiPft& 

ftt\ £t*ofcftl, ft2«>Xft0Kft£nft0!>*kft* 
W:*J||ga>ftfta>J|ft., Bl8|c^ 
Lfc2ft*X£0«tt*4 6«4rr«ttf|MB4 1 SfflLx 
M8*i:<):otStB^4 5 a£/jN£lMBft;fc 
■C**t^«I"ClMb***Ct3i«Tf#. ttflMbftftJ^J 

[0 0 3 8] [ft 4 <D3gJ£a>»£g] JilT, *|§W<Dft4 
aXftAftftSB 1 l~ft1 3^#RSLTift^^-*„ ft 
ii-Hi 3i**ftftoftfta)tfVttft0ttiHtj£&jic 

«Efta>tt«(=ftft$tt«C&lcj:iJft«nft«}fr|g^r« 

[O 0 3 9] ft 1 a>J(JfeOfttt*<, 8&e*t*<&-a8fii]£ 
JMPin* h©a«8SBt LT, ttttfta>ftfift{*±i::ft 
ttlMV6M*EftLfcttift-efc?/!:Ol::* 
U *ftfta>»flft«>*&tt1tl*, samsE&ft^t&ssss 

ft*ftlMTO-Bft&*?a«fl!>ftftft&ftO& 

[0040] en 1 is, mzvm-r%-ia>mm<r>mm-Q 

ffll*fettflH(4aTBI=ftftftftft?3$n£Lfe>frSi 
g»5 0, B1 2I4 S H7-e*-fft3<D|gJ6<0}&«S-efl3 

t^fcttftft 4 o oTffii=isfta2Eaai^ 3$is ufc^u 

««6 1 , H1 3tt\ 0 8-e^-rft3<D38JSO>©8S-<?fll 
^fcWW»4 1 <DT®l={!ft«S*3R?-3 £B5t LfctfSP 
*3Si£a>»S8a»frS]3£«5 o. 5 



1. 5 2-Ctt, 3 a>TBgf**tS8fc«£fc 

sroi?. ftftftftft73a>Tftft«qiaft % imhm. 

4 0, 4 1 i (0ft«Bft«tftftfl| i -5 <fc 5 KMftftft 

[0 0 4 1] *ftftO>»ffi(0«iPttS5 0. 5 1. 5 2 
lCftl«TI*. 7^>7-V»ftitlH-4 4. 45alCj:y&8ft 
®«A<li^-r $ C t <t ftftftftft?- 3 P> CDgBft * "C y 
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